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(57)Abstiact 

A dental preparation containing a water soluble, physiologically acceptable salt of an antimicrobal bisbiguanide, prefer- 
ably chlorhexidine, and a water soluble physiologically acceptable cupric salt presents a synergestic plaque inhibiting effect in 
combination with a reduced discoloration and calculus formation. The dental preparation can be in the form of a mouth rinse, 
toothpaste or gel, or as a tablet r a chewing gum. 
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Dental nrgparatfo^ 

The present invention refers to a dental preparation containing a water 
soluble, physiologically acceptable salt of an antimicrobal bisbiguanide 
Said dental preparation can be in the form of a mouth rinse, tooth paste 
gel, tablet or chewing gum, which prevents plaque formation on the teeth! By 
this the development of caries and/or periodontitis, that is loosening of the 
teeth, can be prevented. 

It is known that several bisbiguanides show an antimicrobal effect. Said 
bisbiguanides have the general formula 

Ar-NH-C-NH.C-NH(CH2)n-NH-C-NH-C-NH-Ar 
NH NH NH NH 

Wherein Ar is an optionally substituted aryl group and n fs an integer from 
4 to 8, especially 6. Several of these compounds have been tested and the 
compound having the broadest field of use is chlorhexidine 

Chlorhexidine is difficult to dissolve in water and has to be trans- 
formed into a salt to attain a soluble form. The salts which have been found 
to be appropriate to use as an antimicrobal preparation are particularly the - 
acetate and the gluconate. The gluconate salt of chlorhexidine in particular 

unL tH T."^T""'' ''''' '''' '''^ Machlefield. England 

under the tradenark "HIBITAME". "■»"«no 

It is well known that chlortextdlne 1„ p«n:icu1,r -HIBITANE" can 
prevent the foraatlen of bacterial deposit, W«r^ on the teeth of 1n- 
divtduau r,ns1„g the mouth twice dally with for Instance a 0.1-0 2 % b, 
we g ht solution of 'Hmimz'. It Is also well established that tl» clfMc.1 
effect of lower concentration! of chlorhexidine ts. negHstble 

''1 !".T"' °" ' P««<l"is1te for both carles 

tT TT '*'- '"'""^ °" ^°™"'°" °f 1=-"' «1d in Tn ec- 

t on with the consu^tion of sugar while periodontitis arises in onto 
with the acc-j,l,t1o„ of a».e™b1c, toxin f.«,„g bacteria on the t 
Rinsing twice daily with chlorhexidine consequently prevents both cartes and 
penodontUls. which has been shown In tests on an1„U as well as "n "mt 

start,T?Tr' «lre«ly 

d 't T T'° """" '^l-'rt.exldtne can also be 

used in the fon. of tooth paste or gel for tooth brushing, giving the s«e 
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effect as previously stated. 

It could be expected that these chlorhexidine salts and similar bis- 
biguanides^ owing to said favourable characteristics, should have been 

extensively used within odontology and dental care. A serious restriction 
of these preparations is however the important discoloration of the teeth 
after using chlorhexidine or other similar bisbiguanide salts after a certain 
time. The discoloration is specially formed between the teeth, is dark brown 
to black in color and hard to remove as it is calcified. The discoloration 
probably consists of calcified pellicle protein which has been discolored. by 
metal sulfides, especially iron, from the food. The discoloration probably is 
formed by denaturing of the pellicle protein, which covers the surfaces of 
the teeth with a thin layer, by the bisbiguanide. Exposed sulphur groups then 
bind metals which are thus discolored, and all of the pellicle mass is then 
calcified on a long due. 

It has since long been desirable to use the favourable plaque: preventing 
properties of chlorh^idine and other bisbi9U3ni€i&. salts' at; th& same' tinier a^^ 
said discoloration is avoided* 

DE-Al-25 34 887 refers to a dental preparation with inhibiting effect on 
the formation of plaque and carles, comprising in addition to for Instance 
chlorhexidine a chelate forming compound. The purpose of the chelate forming 
compound is to prevent the discoloration of the teeth which is brought about 
by chlorhexidine. Preferred chelate forming compounds are ethylene di ami no- 
acetic acid, kojic acid, raalthol and calcium dihydrogen ethylenedi- 
ami notetraacetat e . 

Another problem with chlorhexidine in dental preparations is the In- 
creased calculus formation which can be observed after use for some time.^ 

Chlorhexidine also, when used as a mouth rinse or tooth paste, can bring 
about a temporary loss of taste sensation, which seems to be d^endent or> the 
concentration. 

Copper{II)Gompounds, that ts the- cupric ton, are prevfousTy known to 
Inhibit plaque formation. In J. of Clinical Peri odontology 1984, 11, p. 176- 
180, Waerhaug M. et al have compared the effect of chlorhexidine and the 
effect of CUSO4 on plaque formation and development of gingivitis. Although 
CUSO4 showed a significant inhibiting effect, said effect was not as marked 
as that of chlorhexidine. It was noted that the test subjects complained 
about the taste of the test substances. Cupric sulphate seems to be more 
acceptable than chlorhexidine in this respect and did not cause any lasting 
Interference with the taste sensation. 
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It has now been discovered that the favourable pTaque preventing proper- 
ties of bisbiguanide salts, such as chlorhexidine acetate and gluconate, can 
be utilized in full- and the formation of discolorations and calculus on the 
teeth reduced and the loss of taste sensation prevented by means of a dental 
preparation, such as a tooth paste, mouth rinse, tablet or chewing gum. which 
m addition to a water soluble, physiologically acceptable salt of an an- 
tlraicrobal bisbiguanide, contains a water soluble, physiologically acceptable 
cupric salt. 

It has also surprisingly been found that a combination of a bisbiguanide 
and a cupric salt, such as cupric acetate or cupric gluconate, has a syner- 
gistic plaque inhibiting effect, at the same time as the formation of dis- 
coloration is mild and of such a character, that it can easily be brushed 
away by the patient by means of tooth brushing, which Is not possible with 
discolorations which have been formed in connection with the use of chlor- 
hexidine solely. 

The dental preparation of the invention comprises the salt of the 
bisbiguanide and the cupric salt in a proportion giving a synergistic plaque 
preventing effect. » k h 

It is believed that the calculus preventing effect of the preparation of 
the invention could be ascribed to a mechanism in which Cu2+ is a competitor 
to the sites on the plaque where Ca2+ binds to produce calculus. A chelate 
forming compound on the other hand will bind to Ca2+ in the saliva thus 
preventing the normal remineralisatlon of the teeth. 

Although chlorhexidine is systemically well tolerated it concentration of 
from about 0.2% by weight can cause erosion of the raucous membrane. In order 
to prevent inconvenient side effects it is of advantage to aim at as low a 
concentration as possible of the active compounds In the dental preparation 

ClinicaT Jt^^t 

In order to niortrat. the effect of a dental preparattoo according u. 
the invention . sotot1on «r prepared containing o.oat by weight chlorhext- 
dine and 0 04* by «„ht cupric acetate. A group of 15 healthy subjects took 

TJ" \f H """" "M'rt took P«rt in 3 

todies «htch each lasted-for three «.ks. Onrin, each three week period the 
subjects perfonKd no oral hygiene. As a positive control the subjects rinsed 
with a 0.12* by weight chlorhexidine solution for three weeks and as . 
negative control they rinsed with physiological saline solution. Plaque »,d 
g ngwale indices were registered according to clinical standart methods 
ILoe, H. 0. of Peri odontology 36:610-616, 1965). 
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The results of the test have been compiled in the following table 



TABLE 



Subject 




Plaque index 




Gingivale index 




Chlor- 
neXiOine'^ 


Chlor- Physiological Chlor- Chlor- Physiological 
hexidine** saline hexidine* hexidine** saline 
and cupric and cupric 
acetate acetate 


1 


0.68 


0.95 


1.00 


0.56 


0.76 


0.95 


2 


1.12 


0.98 


1.83 


0.89 


0.89 


1.00 


3 


0.65 


1.42 


1.75 


0.95 


1.23 


1.52 


4 


0.89 


0.71 


1.62 


0.91 


0.77 


1.11 


5 


0.68 


0.96 


1.75 


1.32 


1.24 


1.30 


6 


0.89 


0.67 


1.78 


1.03 


1.21 . 


1.16 


7 


0.39 


0.52 


1.27 


0-75 


0.70 


1.27 


8 


1.02 


0.40 


1.54 


0.38 


0.35 


0.38 


9 


0.50 


0.71 


1.51 


1.12 


1.03 


1.21 


10 


0.86 


0.98 


1.47 


1.32 


1.14 


1.05 


II 


1.04 


1.27 


1.75 


0.87 


1.05 


1.00 


12 


0.54 


1.10 


1.86 


1.03 


1.56 


1.49 


13 


0.70 


0.56 


1.59 


1.13 


1.13 


1.06 


14 


0.35 


0.81 




0.91 


1.09 




15 


0.57 


1.08 


1.61 


0.96 


1.19 


1.38 


Mean 
value 


0.73 


0.88 


1.60 


0.94 


1.02 


1.38 



X 



* solution of 0.12 % by weight chlorhexidine in 11.6% by weight alcohol, 
pH 5.5 ("PERIDEX" from Procter and Gamble) 

** solution of 0.04 % weight coprtc aceiatevand 0,05 55 by weight 
chlorhexidine in destilled water prepared from 20% chlorhexidine gluconate 
("HIBITANE") 

The results show that the solution of chlorhexidine and cupric acetate 
in plaque formation inhibition was comparable with the solution of chlor- 
hexidine solely, having more than twice the concentration. 

Said two solutions were on their turn significantly more effective than 
the saline solution. In addition it is well known that a 0.05% by weight 
chlorhexidine solution does not bring about a clinical effect (SHeirland 
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et al, Scand. J. Dent. Res. 86: 103-107, 1978). 

The clintcaT study also showed that the chlorhexidtne/cupric acetate 
solution gave less discoloration conpared to pure chlorhex1d1n& and that thfs 
mild form of discoloration could easily be removed by conventional tooth 
brushing. 

In order to illustrate the synergistic effect between cupric acetate 
and chlorhexidine microbiological tests in vitro have been performed with 
Streptococcus mutans and Actinomyces viscosus, two conmion oral bacteria which 
are believed to be essential for the formation of caries and periodontitis. 
Currently available clinical methods are not accurate enough to unambiguously 
demonstrate a synergistic effect of a combination of chlorhexidine and a 
copper salt on plaque inhibition, as there is a great variation in the plaque 
growth between individuals. In combination with the clinical test above 
showing the effects of chlorhexidine solely and of a combination of chlor- 
hexidine and copper salt of the invention, we however believe that the 
results from the following bacterial test can be used to prove, the synerots- 
tic effect. 

Test on bactPfi;^ 

HIC (minimal Inhibitory concentration) tests were performed with chlor- 
hexidine and cupric acetate singularly and with different combinations of 
said salts on Streptococcus mutans and Actinomyces viscosus respectively. 
Percent values refers in the following to percent by weight If nothing else 
is stated. 

Isolates of Streptococcus mutans serotype C and Actinornyces viscosus 
were cultured in Trypticase Soy Broth (TSB) supplemented with yeast extract 
(YE) (0.5%) in a 5% COg-incubator for 24 hours. The cultures were harvested 
by centrifugation, washed and resuspended in TSB-YE of the double strength 
and were adjusted to the appropriate optical density upon reference to a 
predetermined standard curve. Serial dilutions of chlorhexidine gluconate, and 
cupric acetateweremadfrfn ff.IS H fteci. The assay mtxtiires consisted of a 
standardized inoculate of washed cells (final concentration 5xlo5 cfu/ml) and 
of the same volume of the compound to be tested. To determine an optional 
synergistic effect different concentrations of each compound were combined 
and^inoculated as above. All tubes were Incubated for 24 hours in 5X CO2 at 

The results are given in Fig. 1 and 2. The HIC-value of chlorhexidine 
was 0.76 X 10-655 (weight/volume) and of cupric acetate 0.02% (weight/volume) 
In the first series of tests different concentrations of cupric acetate 
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were mixed with chlorhexidine gluconate as ts shown in Fig. 1. The highest 
used concentration of cupric acetate was 0.02X, the previously determined 
HIC-value. Ollutions were made to a final concentration of 6,25x10"*%. The 
concentration of chlorhexidine was held constant at 2.44xI0-6x, that is 0.25 
X the MlC-value. It should be observed that a significant inhibition of the 
growth (30-60%) was obtained with the combinations of the two compounds at 
concentrations that allowed growth in tests with only one substance. 

In the second series of tests a still more pronounced effect could be 
observed when cupric acetate in a concentration of 0.125 x HIC-value was 
mixed with chlorhexidine gluconate of a concentration varying from the HIC- 
value to 0.063 X HIC-value, as is shown in Fig. 2. At the lowest concentra- 
tion tested, 0.125 x MIC-value of cupric acetate and 0.063 x HIC-value of 
chlorhexidine gluconate, a growth inhibition of 30-40% was achieved. Similar 
results were attained with A. viscosus isolate. 

From this can be concluded that a combination of chlorhexidine and a 
cupric salt has a synergistic growth inhibtting.effiBct orr the. testecT bac- 
terial strains. 

A dental preparation according to the invention comprising an antimicro- 
bal bisbiguanide in combination with a physiologically acceptable cupric salt 
in addition to an improved plaque inhibiting effect at a lower concentration 
also brings about a reduced discoloration of the teeth as well as a reduced 
calculus formation. A solution can contain 0.5 - 5.5 mH bisbiguanide in 
combination with 0.55 - 10 mH cupric salt, preferably 0.5 - 2.0 mH bisbi- 
guanide and 2.0 - 5.0 mH cupric salt. A solid preparation preferably contains 
2.1 - 21 mH bisbiguanide in combination with 0.55 - 100 nM cupric salt. 

The dental preparation according to the invention can have the form of a 
mouth rinse, tooth paste or gel and also have the form of a tablet or a 
chewing gum. A mouth rinse can contain 0.05 - 0.5, preferably 0.05 - 0.2% by 
weight bisbiguanide as an acetate or gluconate and 0.01- l.o. preferably 
0.04 - 0.08 % by weight cupric acetate or cuprtc gluconate. A tooth paste or 
gel should contain 0.2 - 2 percent by weight bisbiguanide as an acetate or 
gluconate and 0.01 - 10 percent by weight cupric acetate or cupric gluconate. 
A tablet or chewing gum should contain 0.2 - 2 percent by weight bisbiguanide 
as acetate or gluconate and 0.01 - 10 percent by weight cupric acetate or 
cupric gluconate. 
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1. A dental preparation containing a water soluble, physiologically 
acceptable salt of an antiraicrobal bisbiguanide, characterized in also 
containing a water soluble, physiologically acceptable cupric salt. 

2. A dental preparation according to claim 1, characterized in compris- 
ing the salt of the bisbiguanide and the cupric salt in a proportion giving a 
synergistic plaque preventing effect. 

3. A dental preparation according to claim 1 or 2, characterized in that 
the antiraicrobal bisbiguanide is chlorhexidine. 

4. A dental preparation according to any of claims 1-3, characterized in 
that the salt of the antimicrobal bisbiguanide is an acetate or gluconate 
salt. 

5. A dental preparation according to any of claims 1-4, charactertzed in 
that the cupric salt is cupric acetate or cupric gluconate* 

6. A dental preparation according to any of claims 1-5, charactertzed In 
that it is in the form of a mouth rinse, containing 0.05 - 0.5 percent by 
weight bisbiguanide as an acetate or gluconate and 0.01 - 1 percent by weight 
cupric acetate or cupric gluconate. 

7. A mouth rinse according to claim 6, characterized in containing 0.5 - 
2.0 mM bisbiguanide and 2.0 - 5.0 mM cupric salt. 

8. A dental preparation according to any of claims 1-5, characterized in 
that it is in the form of a tooth paste or a gel containing 0.2 - 2 percent 
by weight bisbiguanide as an acetate or gluconate and 0.5 - 10 percent by 
weight cupric acetate or cupric gluconate. 

9. A dental preparation according to any of claims 1-5, charactertzed: In 
that it is in the form of a tablet or a chewing gum containing 0.2 - 2 
percent by weight bisbiguanide as an acetate or g.luconate and 0.01 - 10 
percent by weight cupric acetate or cupric gluconate. 
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